This study examines 59 cases in order to assess the possibility that Community Forestry (CF) practiced in the Central Dry Zone of Myanmar will help achieve sustainable forest management (SFM) and equitable forest management. We concluded that CF hardly contributes to the achievement of SFM because of poor management plan implementation user groups or group members are too busy and lack capability, contrary to the logic of participatory development assuming that local people conduct activities autonomously. Other hindrances to achieving SFM were the difficulty of having seedlings ready at the right time because the process of community forest establishment could not be controlled, and difficulty of rehabilitating vegetation in the dry zone. CF helps promote equity between the Forest Department and villagers, but the risk of CF is that it widens inequity among villagers by excluding non-user group members from forest management. These difficulties and risks of CF in Myanmar provide implementation lessons for other types of participatory forest management.
INTRODUCTION

Background and research objective
Starting with social forestr y conducted in India in the 1970s, various forms of participatory forest management (PFM) have been implemented all over the world (Balooni and Inoue 2007, Sato 2005) . In this paper, PFM is defined as a form of forest management by local people or in the process of transferral from government to local people. Although the significance of PFM has changed in accordance with trends of international development, it seems that PFM universally aims to achieve the realization of sustainable forest management (SFM) (Isozaki 2003 , Jong 2002 ) and the promotion of equitable forest management (EFM) (Carter and Gronow 2005) .
In this paper, SFM is defined as the process of managing forests continuously to generate desired forest products and services without undesirable effects on the physical a n d s o c i a l e n v i r o n m e n t f o l l o w i n g I T T O ( 2 0 0 6 ) definition (1) . If a given forest is devastated and unable to generate desired forest products or ser vices, SFM includes a process for recovering vegetation to enable production and ser vices. EFM, on the other hand, is defined as a process of forest management in which equitability among all stakeholders is ensured at each stage, as in the discussion by Cohen and Uphoff (1977) ( 2) on the steps of development projects in which actors participate. Though PFM has aimed to achieve SFM and EFM, it is doubtful that PFM can really contribute to achieving SFM and EFM. This doubt originates from the vulnerable logic of PFM policy, which is based on the vulnerable logic of participatory development, and from a situation in which PFM policy is frequently enforced with little attention to realities in the field, such as the capabilities of local people and community heterogeneity.
First, the logic of PFM policy is vulnerable in terms of sustainability. The idea that PFM contributes to the realization of SFM is based on the logic of participatory development in which local people assume greater responsibility and conduct self-determined activities when they participate in decision-making (Yorimitsu 2003 , Sato 2003 . However, Taylar (2001) and Cleaver (2001) c r i t i c i z e t h i s , s a y i n g t h a t t h e l i n k a g e b e t w e e n participation and responsibility or behavior change is not explained clearly. According to a report on the experience of the Grain for Green project of China (Xiang and Seki 2003) , remuneration or food aid do serve as incentives for local people to plant trees. This implies that the continuation of tree planting by people depends on the incentives rather that the matter whether they participate in decision-making on the project.
In addition to the vulnerable logic of PFM policy in terms of sustainability, the enforcement of PFM policy in disregard of local people , s capabilities or perceptions makes it difficult for PFM to help achieve SFM. Francis (2001) and Ouchi (2003) note that local people are not necessarily capable of developing or implementing plans, but PFM policy is frequently enforced without making thorough provisions for this. Moreover, at the policy enforcement stage, PFM frequently targets degraded forests, and therefore frequently fails to achieve SFM (Inoue 2003) .
With regard to promoting equity, the logic of PFM policy is also weak. PFM policy logic holds that local participation promotes equity in forest management. This logic makes sense to a certain extent in terms of equity between government and people, which is the original aim of PFM policy. However, it is doubtful whether it helps promote equity among community members. PFM policy risks excluding the socially vulnerable, who cannot discharge forest management obligations as a member of a user group, as Hildyard et al. (2001) pointed out. This exclusiveness is also debated in discussions on the commons. Suga (2008) noted that exclusion is an inevitable factor in managing the commons, referring to studies by Berkes et al. (1989) and Feeny et al. (1990) . Suzuki (2006) wrote that iriai membership is limited to local people who satisfy certain conditions. PFM policy involves exclusion of the socially vulnerable as an essential attribute, but it does not have a logical answer to the inconsistency of promoting equity and excluding the socially vulnerable at the community level.
Enforcing PFM policy without regard for the power structure of a community also makes it difficult for PFM to help achieve EFM. It has been reported that benefits from forests accrue mainly to village elites in India , s Joint
Forest Management (Hildyard et al. 2001 , Edmunds 2003 , for instance. Additionally, PFM policy has been enforced while presuming that par ticipation is right, without tr ying to understand people , s perceptions or strategies such as the option of non-participation as a rational strategy (Cleaver 2001) .
Community Forestry (CF) in Myanmar is a form of PFM according to the above definition. The objective of this study is to assess the possibility that CF practiced in the Central Dry Zone of Myanmar will contribute to the achievement of SFM and EFM. Agriculture is the main industry and commercial crops such as cotton, maize, beans, and sesame are cultivated.
MATERIALS AND METHODS
Community forestr y instruction in Myanmar
Firewood is the main fuel for households, for the production of bricks and jagger y,
and for curing tobacco, so that the degradation of forest resources due to overcutting for firewood is more serious than the national average (Union of Myanmar 2000).
Data collection
This study uses the data and information obtained through discussion and inter views with USGs, the FD, 
Analytical framework
As noted, this study investigated 59 USGs to assess the possibility that CF practiced in the Central Dry Zone of Myanmar in conjunction with CFI will help achieve SFM and EFM. For this purpose, first, we created indicators to assess whether CF helps achieve SFM and EFM. We then used these indicators to examine the cases of 59 USGs, and finally assessed the possibility that CF as a whole would help achieve SFM and EFM. These indicators are described below.
Regarding SFM, it is assumed that CF helps achieve SFM if USGs implement forest management activities according to their management plans. This assumption is verified by comparing the states of forest management before and after the establishment of community forests.
Before establishing community forests, all state forests were managed by the FD, but it was not easy for the FD to manage the forests thoroughly due to constraints on resources. This was especially so for forests in the Central Dry Zone, whose economic value was low. Hence, in reality, unidentified local people illegally used the forests in a chaotic manner (9) . If nothing were done, forests would be gradually devastated and SFM would be impossible. After establishing a community forest, the target forest would be managed by identified local people according to a plan with legal status. This is highly expected to lead to SFM. Therefore, the indicator to assess whether CF helps achieve SFM is that forests are managed by USGs in accordance with their management plans.
Regarding EFM, it is assumed that CF helps achieve EFM if the equity of stakeholders is ensured in the process of establishing and managing community forests.
However, some steps in the process of CF practice, such as USGs submitting applications to the FD, and the FD issuing cer tifications, are irrelevant to equity among stakeholders. Moreover, although the main stakeholders of CF practice are the FD, USG members, and non-USG members, each stakeholder intervenes in CF practice at different steps. Therefore, concrete indicators to assess whether CF promotes equity among the stakeholders in forest management were set up at each main step and coupled with specific stakeholders as described below.
At the USG organization step, two indicators were set up to assess equity between USG members and non-USG members. One was whether opportunities to join USGs were equally available to all community members, a n d a n o t h e r w a s w h e t h e r t h e m a k e u p o f U S G memberships was justified considering target site types in view of balance between investment in an area in the past, and investment in and benefit from that site in the future. At the step where a management plan is developed, equity between the FD and USGs is assessed by the indicator of whether the FD and USGs were on an equal footing in discussions on developing management plans. At this step, equity among USG members must also be assessed. The indicator for this is whether every member participates in developing the management plan.
At the management plan implementation step, fairness in task assignment was created as an indicator to assess equity among USG members. At the benefit distribution step, equal distribution of benefits to each USG member was created as an indicator to assess equity among USG members. In addition, measures to share benefits with non-USG members was used as an indicator of equity between USG members and non-USG members. There is no need to discuss equity between the FD and USGs because distribution of CF benefits to the FD is not necessary in Myanmar.
RESULTS AND DISCUSSION
Management plan implementation for realization of SFM
Implementation circumstances
It was confirmed that 34 of the 59 USGs had already implemented management activities. The 34 USGs (10) unfavorable weather conditions ( Table 1) .
More than half the reasons shown in categories (1) to (6) originate in USGs. On the other hand, reasons (7) and (8) are related to FD inter vention. Categor y (8) shows that it was difficult to prepare seedlings in time because the process of a community forest cannot be fully controlled by the FD or by USGs.
These study results reveal that plan implementation or failure was influenced by factors which were irrelevant to participation in planning. Rather, (1) implied that the implementation of a management plan failed because unrealistic plans were developed with the participation of local people. Additionally, the results suggest that CF has more difficulty in helping achieve SFM than does forest management by the FD since most of the reasons for failure to implement management plans were attributed to CF which involved local people. Most reasons, such as discord among USG members and lack of technique for seedling production, rarely arise in the case of forest management by the FD.
Management activities to be conducted
This section clarifies what kinds of management activities were conducted. The 34 USGs conducted a total of 92 management activities, which can be broken down as follows: 51 activities r elated to af for estation or rehabilitation; 20 related to tending, including weeding, pruning, and thinning; 13 related to conservation of target sites including lookout for forest fires, building fireprevention roads, and putting up poles or signboards to show community forest borders; and eight related to agroforestry ( Table 2 ).
The results revealed that around 55% of management activities were related to activities for afforestation or rehabilitation, and 22% were for tending plantations or natural forests. Among the activities for tending natural forests, pruning and thinning were conducted for the use of forest resources as well as their care, but as these accounted for only 11%, this eliminated the concern that management activities were inclined toward use.
On the other hand, it was revealed that activities for c o n s e r v i n g t a r g e t s i t e s w e r e o n l y 1 4 % o f t o t a l management activities. One inferred reason for the small ratio of conservation activity implementation was that 60%
of community forest target sites used by the 59 USGs were degraded forests or denuded lands. However, even when target sites were natural forests or plantations in good condition, some USGs did not conduct conservation activities. This means that target site conser vation activities, which are essential to achieve SFM, were not necessarily conducted even if community forests were established.
Possibility that management activities helped achieve SFM
The previous section clarified the management activities conducted. Next, we examine whether these activities possibly lead to achieving SFM. We shall star t with activities related to afforestation and rehabilitation, which accounted for 55% of total management activities. Twentyfour of the 34 USGs conducted these activities, and 15 of those 24 USGs provided information on sur vival of seedlings or seeds planted. Only four USGs reported sur vival rates higher than 60%, while seven USGs reported sur vival rates of 60% or lower. Another four USGs reported that most or all seedlings or seeds had died. The reasons for low survival rate or mortality were lack of rainfall, severe conditions, forest fires, and immature seedlings. These results showed that forest establishment and rehabilitation were difficult even if seedlings or seeds had been planted. In other words, carrying out afforestation or rehabilitation activities did not necessarily lead to achieving SFM.
Conservation activities, especially forest fire lookout or establishment of fire-prevention roads, were essential for achieving SFM. If the activities are conducted continuously, CF would be able to help achieve SFM, but it is difficult to predict at this moment whether these activities will be conducted continuously.
Equity among main stakeholders at major steps
Equity in organizing USGs
As mentioned earlier, equity among community members had to be investigated at the USG-organization step using two indicators: (1) The opportunity to join a USG was equally given to all community members; and (2) and non-USG members should be carefully investigated.
In these cases, villagers invested input in these areas or at least conserved the areas before the establishment of community forest, and therefore they should be offered benefits from the area after establishing community forests. However, the study results showed that this type of equity was not ensured in some USGs. One of the 59
USGs, comprising mainly cultivators, established a community forest in a natural forest that was in good condition, but this was doubtful in terms of social equity since this USG excluded a household headed by a widow who cultivated the land surrounding the community forest target area because it was difficult for her to meet obligations as a USG member. T wo other USGs consisting mainly of cultivators established community forests in forests traditionally conserved by villagers. This case was also not justified since input invested in the past by all villagers would not be proportional to the benefit enjoyed by USG members only in the future. Five USGs consisting of people interested in CF also established community forests in natural forests that were in good condition. This may be justifiable if all households were given equal opportunities to join the USGs because that would allow the interpretation that other villagers had decided on their own not to join the USGs. However, this
was not confirmed.
Equity in management plan development
At the management plan development step, equity between the FD and USGs should be assessed from the viewpoint of equality in discussions on developing m a n a g e m e n t p l a n s . A c c o r d i n g t o t h e a u t h o r , s observations, equity between them was arguably ensured in general since heated arguments on agroforestry were frequently obser ved between the FD and USGs, and sometimes USGs did n ot agree to planting spaces proposed by the FD in meetings for drawing up management plans, though their discussions were conducted under the standard for planting determined by the FD (10) .
Next to consider is equity among USGs in developing management plans. According to the par ticipator y approach, participation in decision-making is essential.
Therefore, we created an indicator that tests whether ever y member participates in developing management plans. Study results indicate that USG members did not necessarily participate in drawing up management plans even if they were given an opportunity to participate. For example, two of seven USGs comprising all households in a village had management plans which had been for mulated by MC members alone because USG members did not par ticipate in the meetings citing busyness, even though the FD had invited all USG members to the meetings. A similar situation was observed in some USGs comprising all households in a village or several hundred households: only about 10% of USG members par ticipated in meetings at which m a n a g e m e n t p l a n s w e r e d r a w n u p . A p o s s i b l e interpretation is that some members who did not attend the meetings delegated plan development to other members to reduce participation cost. This means that even if all members did not directly engage in plan development, it was not a failure of equity among USG members. In such cases, however, MCs should present plan drafts to all USG members and get a consensus to ensure equity among members before submission to the FD. Unfortunately, the authors obser ved that this was rarely practiced. Therefore, equity among USG members was arguably not ensured when developing management plans.
Equity at the management plan implementation step
At the management plan implementation step, equity among USG members should be verified with the indicator of whether tasks were fairly assigned to members. According to information on managerial actors provided by 22 USGs, the actors were classified into the following four categories: (1) all USG members; (2) representatives of sub-groups organized by all USG members; (3) some USG members; and (4) individuals.
In all cases, equity among USG members seems to be ensured in general, as explained below.
Categor y (1) seems to ensure equity among USG members because every member performs management activities. In this case, however, it is necessary to confirm that the socially vulnerable were not forced to assume too great a burden. For example, the USG in Village A, which comprised all households, decided that all USG members would conduct management activities. But in fact, USG members helped each other with activities when some households were in trouble. In category (2), the USG in Village B divided all 300 household members into sub-groups having 30 h ouseholds each, and representatives of the sub-groups carried out forest operations. These cases illustrate that the socially vulnerable could avoid excessive burdens thanks to these task arrangements.
In categor y (3), there is fear of inequity arising among USG members. The Village C USG and the Village D USG fell into this category, and their task assignments seemed to be unfair at first glance. However, neither case is a failure of equity among USG members in plan implementation since they had rational reasons for how they assigned tasks. Specifically, the Village C USG, which comprises mainly cultivators, decided to manage the community forest by bringing together each member , s r esour ces such as capital, labor, and technology. In the Village D USG, which comprises only siblings, originally only the MC chairman was interested in CF, while the other four members just lent their names to meet the requirement for the organization of the USG.
In categor y (4), there are mainly two patter ns observed. In one, only agroforestry sites were managed by individuals, while in the other the target sites were divided into plots, and a member assigned to each plot.
Regarding the former pattern, members who conducted agroforestry needed to make further investments in the agr ofor estr y ar ea and enjoyed benefits fr om it.
Investments in agroforestr y are propor tional to its benefits, and therefore this case is not a failure of equity among USG members.
Equity in benefit distribution
Here we examine both equity among USG members, and equity between USG members and non-USG members, at the benefit distribution step. Based on our study, the patterns of benefit distribution that were implemented or planned were classified as follows: (1) The same amount of firewood (forest products) would be distributed to ever y USG member household; (2) income generated through the sales of forest products or fruit would be used for village development and community forest management, and distributed among USG members; (3) poles and posts would be sold to USG members, and the surplus would be sold to non-USG members (usage of income was not mentioned); (4) USG members could use non-timber forest products, such as edible tree leaves, as much as they need; (5) benefits would be distributed to USG members in accordance with their contributions; (6) benefits would be enjoyed by individuals; (7) benefit distribution would be decided through discussion among USG members; and (8) the purpose of establishing a community forest was conser vation only, so that there were no benefits to be distributed. Though there were various ways to distribute benefits, no pattern led to unfair benefit distribution such as concentration of benefits among village elites, and USG members in general agreed upon how to do it. Arguably, therefore, benefit-distribution equity among USG members was basically ensured, though we obser ved some conflict among members of one USG over the details of using income realized from the sales of forest products.
Regarding equity between USG members and non- In pattern (2), non-USG members enjoyed benefits from community forests through village development in addition to purchasing of forest products. However, most
USGs in categor y (2) consisted of all household members. Only the Village E USG, which comprised villagers interested in CF, planned to use some of the income generated from the community forest for village development that would benefit all villagers, including non-USG members. This is an unusual case. Judging from the above, it can be said that CF hardly ensures equity between USG members and non-USG members in benefit distribution.
CONCLUSION
Contribution to the achievement of SFM
In light of the discussion above, there is little possibility at this time that CF in the Central Dry Zone of Myanmar will help achieve SFM. In order for CF to help achieve SFM, one must remove the obstacles preventing this. As noted, there are two main factors hindering CF from doing this. One is that management plans were not implemented fully due to various reasons. Most reasons were due to the attributes of CF, such as the capabilities of USGs, discord among USG members, and the unpredictable timing of community forest establishment.
Examples of how these difficulties could be mitigated are building USG capacity or setting a timetable for the process of community forest establishment. Another factor was that the performance of management activities, especially planting activities, frequently failed to lead to SFM. One way to improve this situation would be to prepare mature seedlings on time for planting of community forests. Another is that sites which have the potential for vegetation recovery should be chosen.
Evaluation of CF as a whole in terms of SFM was as 
Helping achieve EFM
In connection with EFM, we conclude that CF in Myanmar made a limited contribution to the promotion of equity. CF helps promote equity between the FD and villagers in forest management, and in general equity among USGs is ensured in the process of establishing and managing community forests, although a few doubtful cases were obser ved in some USGs at some steps. At the least, we did not observe inequity such as forcing vulnerable members to per for m tasks or distributing benefits in a way that favored village elites.
On the other hand, our study found that little attention was given to equity between USG members and non-USG members. analysis used more reliable data or information that was newly provided or confirmed by the authors directly. (9) It was reported that the introduction of "scientific forestry" focusing on timber production while denying conventional forest use by local people during the colonial and post colonial era led to "illegal" forest use by them (Bryant 1998 
